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Abstrac t:
The Saddleback Hills offer one of the best locations for
strati-graphic studies of the sillimanite zone metasedimentary
rocks on the southwest wide of the Sebago Batholith.

An E-l\I

traverse of 12 km exposes nearly continuous outcrops of westerly
dipp i ng rocks consisting of,

from east to west,

(1) poorly to

non-bedded, coars e - grained "spangled" schist and migmatite
minor cal c -silicate granofels;

(2) well-bedded,

fine to medium-

gra i ned, gray, biotite granofels <Vassalboro Formation);
non-rusty, poorly to well-bedded, pelites and 9uartzites;
rusty weathering, sulfidic mica schista; and
"spangled" schist and migmatite.
2 is believed to be a fault,

~-Jith

(3)
(4)

(5 ) poorly-bedded

The contact between units 1 and

but otherwise the section shows no

evidence of repetition by folding or faulting.

However,

fre9uent

reversals of "tops" directions in unit 3 indicate the presence of
tight, perhaps isoclinal folds .
Although a correlation with the Perry Mountain and Smalls
Falls Formations of the Rangeley section has been proposed by
Eusden and others <1987>, a correlation with the Sangerville
Formation

<Hussey,

1985) appears more likely.

premetamorphic fault within the section
s i dered in light of these exposures.

The proposed

<Hussey,1985)

is con-

Introduction
The Saddleback Hills are of geologic interest for several
reasons:

(1) They are one of the few areas on the southwest side

of the Sebago Batholith (figure 1 > where rugged topography
provides good exposures of metasedimentary rocks across the
regional strike for a distance of nearly 10 km.

When extended to

the west to Mt. Misery, a total east-west section of about 15 km
is possible over which the dip is consistently at a moderate
angle to the west.

(2) The section allows for a critical

examination of the proposal by Eusden and others (1987)

that the

metasedimentary rocks of the Kezar Falls and western Sebago Lake
9uadran9les are correlative to the Perry Mountain and Smalls
Falls Formations (Sil) of the Central Maine Sequence as described
by Moench and Baudette (1970)

from the Rangeley area.

<3> The

section crosses a small part of Hussey's (1985) proposed premetamorphic thrust fault that places rocks of the Vassalboro
Formation COrdo-Sil) against younger (Sil-Dev?>

rocks to the

west.
This paper presents a detailed description of the rocks of
the Saddleback Hills in hopes that it will elucidate the regional
correlation of metasedimentary rocks both to the southwest and to
the northeast across the Sebago Batholith, and at the same time
shed additional light on Hussey's proposed thrust fault.
Description of the Section:

The section extends from the

southwest margin of the Sebago Batholith where the Sebago Granite
is in intrusive contact to the region of Mt. Misery in the
Cornish

(7 1/2) 9uadrangle where the metasediments are in intru-

sive contact with a foliated granodiorite;
form the eastern half of the section.

the Saddleback Hills

The cross section has been

subdivided into five sections based a variations in lithology,
numbered 1 to 5 from east to west

Section 1.

(figure 2>.

Rocks of Section 1 consist of non bedded, coarse-

grained, gray-brown, bio-musc-sil-qtz-plag-gt spangled schist and
migmatite.

The texture is typically one of 3 mm wide anasto-

mosing stringers of biotite mixed with lenses of quartz and
feldspar one to five cm wide.

Muscovite megacrysts are typically

up to 1.5 cm diameter and are randomly oriented across the
foliation.
section,

The migmatite, as with all other rocks along the

is frequently cut-out by pegmatite <commonly 80% of the

exposed rock is pegmatite).

On the south flank of the Saddleback

Hills near North Baldwin a thin belt of gray-green bedded
calc-silicate granulite is associated with similar migmatites.
The major structure of this section is a southwesterly plunging
40~>,

upright antiform of the schistosity with accompanying

smaller scale folds around North Baldwin.

Section 2.

This is a thin zone, only about 100 meters wide in

which the rock is dominantly a fine-medium grained, will bedded,
medium gray biotite granofels that is intermixed with non-bedded
biotite migmatite.

The biotite granofels is a distinctive

lithology of the area - a marked contrast from the pelitic
migmatites.

Once referred to as the Berwick Fm., Hussey (1985)

now considers it equivalent to the Vassalboro Fm.

Bedding is

generally between 3 mm and 5 cm, but may be as thick as 15 cm.
Bedding is marked by changes in grain size and/or by concentrations of biotite.

The rock always displays a strong foliation

but never has sufficient mica to be schistose.
of this belt is not well exposed ,

The eastern limit

but the western margin can be

followed along the east side of a series of small hills extending
southeast from Bald Mtn.

This contact appears to be a gradation-

al one in which the rock becomes richer in muscovite, and takes
on a brownish color over a distance of a few tens of meters;

this

is the boundary between sections 2 and 3.

Section 3.

Rocks of part three are non-rusty pelites and

9uartzites that are further subdivided into well-bedded rocks
(3-A) on the east, and generally poorly bedded, migmatized rocks
(3-B>

further west.

Area three extends from the east side of

Bald Mountain to just west of the Saco River.
between 3-A and 3-B is ill defined.

The boundary

Rocks of 3-A are character-

ized by rhythmically bedded 9uartzite and schists with occasional
interbeds of Vassalboro-type biotite granulite.

Bedding is

commonly on the scale of 2-3 cm but may be as thin as 3 mm or as
thick as 15 cm .

Pelite and quartzite are generally of about

equal thickness, but pelitic layers are occasionally several
times thicker than quartzitic ones.

Graded bedding is not

uncommon and indicates frequent reversals of "tops" directions,
thus suggesting a structural style of overturned,
folds.

isoclinal

Several 9uartz + garnet granulite ("coticule")

have been found near the western part of 3-A.

lenses

These are 2/3

quartz -

1/3 garnet,

light pink, granular <1 . 0 mm)

lenses that

are typically several decimeters long and less than 1.0 cm
thick .

In addition to the general westerly dip of the beds, a

few exposures, particularly on Bald Mountain show nearly eastwest strikes with steep dips .

These folds deform the bedding

plane schistosity and in some cases have developed a weak
crenulation cleavage.
plunge at about

20~.

Minor folds trend approximately west and
Exposures on the steep east face of the N-S

ridge west of Dug Hill Brook are of interbedded sillimanite
bearing micacious migmatites and Vassalboro-type biotite granuBiotite granulite beds may be up to 15 cm thick, several
of them concentrated in a zone of a few meters thickness.

Area 3-B is rather arbitrarily defined on the basis of increased
amounts of contorted "spangled" migmatite with only minor amounts
of bedded rocks .

The migmatite is medium-coarse grained, usually

gray-brown and carries abundant prophyroblasts ("spangles") of
muscovite.

It is indistinguishable from the migmatites of

section 1 .

Vassalboro-type biotite granulite is occasionally

found interbedded; a good exposure may be seen on the west side
of the Saco River at Great Falls just below the dam.

Section 4:

These rocks are a distictive rusty weathering quartz

+ muscovite + biotite schist with disseminated sulfide.

The rock

commonly "Jeathers to a "punky", sometimes scaley surface that is
typically a dark yellow-brown color.
coarse grained rock,

This is always a medium-

never a fine-grained,

carbonaceous phyllitic

rock that is commonly the case with the rusty weathering Towow
Fm. exposed further south in the Berwick Quadrangle.

Rocks of

this belt can be traced for several kilometers to the south

Cto

the Sawyer Mtn . area) but they are not traceable north of Hiram.

Section 5:

Rocks west of the rusty schists are non-rusty

spangled schist and migmatite similar to those of Sections 1 and

3-B .

These can be seen to overlie the rusty schists along the

series of hills extending southeast from Gould Mtn.
West of Mt. Misery the spangled schists and migmatites are
traceable only as xenoliths engulfed in pegmatite and granodiorite (for a geologic map of the Kezar Falls 15' quadrangle see
G i 1 man ,

1 977) .

These are predominantly non-rusty,

but isolated

exposures of rusty schist suggests an interbedding of sulfidic
schists that are not traceable given the scarcity of exposure and
the abundance of granitic rock.
The distribution of rock units and the attitude of the
schistosity west of the Saco River indicates a westerly plunging
antiform <Hiram Antiform, Gilman,

1977>.

The map and cross

section indicated a se9uence of units from east to west

(areas 1

to 5) as follows:
1.

spangled migmatite (non-rusty> plus calc-sillicate
granul i te

2.
3A .

biotite granulite and minor biotite migmatite
~..,ell-bedded

pelite and 9uartzite

~·Jith

"coticules" and

minor biotite granulite interbeds
38

non-rusty migmatite and minor biotite granulite

4

rusty schist

5

non-rusty migmatites

<spangled schist)

In this high grade metamorphic terrain this may only be a
structural se9uence in which it is the foliation that shows a
consistent westerly dip.

Bedding is almost always parallel to

this foliation but the rare exception and the observed reversals
in tops directions indicate that the structure is considerably
more complex than simply a westerly dippi n g panel of rock.
Other than the boundary between area 1 and 2 there seem to
be no field evidence that this is other than a continous
sequence,

i.e.

there is no field evidence of fault contacts.

propose the boundary between 1 and 2 to be a fault,

I

and the

boundary on both sides of area 2 has been proposed as a pre-metamorphic thrust fault by Hussey ( 1985>, as will be discussed
later.
The proposed fault between areas 1 and 2 is based on the
rather sudden change in lithologies from the rest of the Saddleback Hills, and on the regional outcrop pattern for the Vassalboro Fm.

in the Sebago Lake and Buxton 15' quadrangles.

The

eastern half of the Saddleback Hills (area 1 > is underlain by
migmatites identical to migmatites in much of the Kezar Falls
quadrangle.

The fact that these are in rather sharp contact with

the Vassalboro and well-bedded metasediments of Bald Mountain is
at least suggestive of a fault contact.
Vassalboro Fm.

The dist r ibution of the

in the regions to the south is more convincing.

The belt of Vassalboro rocks in the Saddleback Hills

<area 2>

is

only 100 m wide and it apparently narrows and ends to the north.

To the south, however,

it steadily widens so as to form a major

belt of rock on the east side of pelitic schists all the way from
the Saddleback Hills to the vicinity of Hollis, a distance of
about 25 km, and it is the major rock unit extending in a
southeasterly direction as far as the Nonsuch River fault zone, a
distance of some 30 km <Hussey,

1985).

that the narrow belt of Vassalboro Fm.
with pelitic rocks on either side,
the hinge of a tight,

It seem likely therefore
in the Saddleback Hills,

is either a faulted slice, or

isoclinal fold.

In as much as the rocks of

areas 1 and 3-A are of marked different lithologies,
interpretation seems the more likely.

the fault

Projecting the fault both

northwest and southeast encounters granite of the Sebago Batho1 ith but there is no evidence as to the age of the fault relative
to the emplacement of the batholith.
Hussey <1985)

proposed that the Vassalboro Fm.

COrd-Sil)

has been thrust westerly over the Siluro-Devonian <?> pelitic
rocks of the Rindgemere Formation prior to their metamorphism and
final folding.

Hussey based his proposal on the inferred

stratigraphic gap between the Vassalboro and the Rindgemere
Formations.

Considering the difficulty in establishing regional

stratigraphic correlations with units of known age,

it seems

advisable to consider other interpretations.
The contact between areas 2 and 3 of the Saddleback Hills
section appears to be a relatively abrupt but gradational change
in lithology from biotite granulite to interbedded granulite and
pelite.

There appears to be no sharp boundary.

Furthermore,

throughout the rocks of area 3 there are occasional interbeds of

Vassalboro-type biotite granulites.

These features suggest that

the boundary between 2 and 3 is a sedimentologic one, not a
tectonic one.

A thrust fault might be expected to truncate

lithologic contacts of the lower plate; unfortunately neither
stratigraphic control nor outcrop abundance has been sufficient
to evaluate this criteria along the west side of the Vassalboro
outcrop belt to the south.
If the boundary between 2 and 3 is not a thrust fault,

the

implication is that unit 3 may be the stratigraphic equivalent of
other units that directly overlie the Vassalboro Formation.

To

the northeast, on the other side of the Sebago Batholith this
would be the Waterville and Sangerville Formations.

The Water-

ville Formation is a well bedded pelite that Hussey <1985)
correlates with the Windham Formation (well-bedded mica schist>
that is exposed about ten km east of the Saddleback Hills.

The

Windham appears to be lithologically similar to unit 3-A of the
Saddleback Hills section;
4.

this correlation is suggested in figure

The Sangerville Formation

<Osberg 1988)

is a complex assem-

blage of interbedded pelite, semipelite, calcerous sandstone and
limestone, and sulfidic pelite.
similarity alone,

Thus on the basis of lithologic

the rocks of the Saddleback Hills west of area

2 and extending into the Kezar Falls and Newfield quadrangles
would appear to be likely candidates for correlation with the
Waterville and Sangerville Formations.

If this is the case,

there may be no stratigraphic gap above the Vassalboro, hence no
need for the proposed thrust fault.
South of the Saddleback Hills lies a broad sand plain of the

Saco River in which there are very few bedrock exposures.
of that,

just north of Limington,

South

there is a series of hills

(Sawyer, Libby, and Moody mountains)

in which exposure is again

The sequence there, again complicated by inverted bedding,

good .

appears to be similar to that of the Saddleback Hills.

That is,

from east to west we find Vassalboro dipping westerly beneath
rhythmic,

~'1ell

bedded quartzite and pelite in

lenses have occasionally been found;

~·Jhich

"coticule"

this in turn is overlain by

rusty weathering schists followed by non-rusty migmatites,
major unit of gray-green bedded calc-silicate granulite,
more migmatites .

then a

then

Although the details of structure and strati-

graphy have not been unraveled,

it seems evident that the general

section at Limington is similar to that of the Saddleback Hills,
suggesting a stragraphic continuity between them.
A final stratigraphic consideration concerns the work done
recently by Eusden and others (1987) north of East Rochester,
N.H.

There, working with newly exposed road cuts along the

Spaulding Turnpike,

they have been able to demonstrate an

inverted section of metasediments that they believe correlates
with the Silurian section of Rangeley,

Maine.

Hatch and others

(1983) had previously proposed an along-strike extension of the
Central Maine Sequences <Rangely-Perry Mountain, Smalls FallsMadrid)

into central N.H., and Eusden's work suggested an

extension of the sequence into southeastern N.H. north of the
Nonesuch River Fault Zone.
N.H .

As a result of his mapping in

and his extrapolation into the Berwick, Newfield, Kezar

Falls, and Sebago Lake quadrangles in Maine, he suggested

that most of the Newfield and Kezar Falls quadrangle metasedimentary rocks,

including those of the Saddleback Hills, are Perry

Mountain Formation equivalents and that the rusty weathering
schist of this report

<section 4)

is correlative to the Smalls

Falls Formation.
In 1985 I traced Eusden·s map units into the Berwick and
Newfield guadrangles.
those of Eusden,

In conclusions that disagree somewhat with

I correlated Eusden's Unit #2 (=Perry Mtn.>

with the Upper Member of the Rindgemere Formation
and Eusden's unit #1

<Hussey,

1985~

<=Rangeley Frm.> with the Lower Member of

the Ringemere.

Thus I proposed extending the Rangeley equiva-

lents <unit #1)

into the center of the Newfield and Kezar Falls

quadrangles rather than unit #2 as proposed by Eusden and others
( 1 984 '

1 987) •

This interpretation seems more likely when

considering the major bed of calc-silicate granulite that occurs
in the center of the Newfield quadrangle.

The calc-silicate

would then correlate with calcareous zones within the Sangerville
i.e.

the Patch Mtn. member (fig. 4).

Furthermore, the rusty

schists of the Saddleback Hills Section is not associated with
calc-silicate rock as is the lower part of the Madrid with the
Smalls Falls.

In my interpretation, Eusden's regional map

needs to be modified to show Sangerville <= Rangeley>
center of the Newfield and Kezar Falls quadrangles -

in the
including

the Saddleback Hills.
There is one feature of the well-bedded rocks (area 3-A> of
the Saddleback Hills that warrents further mention,
presence of pink, guartz + garnet

("coticule")

that is the

lenses .

These

have been found only in the well-bedded rocks, as is the case in
the Sawyer Mtn - Moody Mtn. area to the south.
only in his unit 2

<=Perry Mtn.>.

Eusden found them

Therefore there is the

possibility that these can be used as a stratigraphic indicator
in which case the well-bedded rocks of the Saddleback Hills might
indeed be correlative to Eusden's unit 2(= Perry Mtn.).

However

other evidence cited above seems to negate this correlation,

thus

indicating that cot icule lenses may occur in more than one of the
formations.

In fact,

Hatch and others (1983) mention their

occurence in the Upper Littleton Formation in N.H.
been mentioned

of co.,.iwlc.

(J. Lyons, personal communication)

It has also
that the

presenc'l\ is not a satisfactory stratigraphic marker.
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